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Undaga: Cognitive Ergonomics Wi nMsemansdnnn Wulamunilwesmansnsiiuniserans (ergonomics) wardaduidedvalludnu
Fnslutszmelne :nmsmununuisefiumuiilushwssmaldaualemiddomedniinnty dwsuluvssmedlnenuides
dgslifinsfinweunsmasuazsslifinsmsunsunanumadnnisludestinnin fuuluumauildagdien fegwnuite uasis
TunsUsfiun1ediu cognitive ergonomics Tu 2 Ussifiufidrdaléun 1) msussifiunissauduainuda (mental workload assessment) 2)
nsmszviinluaaunisal (situation awareness) lulsiazUssifuazefunedsitlidauassuifiuiinanvans Ssinddouazdiiaulaannsatily
Uszendldluaidennednu cognitive ergonomics waly

o

ANENARY: MIBAIERSIANTIN; NTTNUIUAIINAR; N1sRssrtinFoanIunITal

ABSTRACT: Cognitive Ergonomics is one of the Ergonomics domains, and this is a new topic of academic society in Thailand.
According to literature review, this topic has been gradually interested in research society around the world. However, this research
domain is not widely investigated in Thailand. Limit of cognitive ergonomics research has been published in Thailand. Thus, this
article summarized the definition of Cognitive Ergonomics and provided research examples and methods to investigate Cognitive
Ergonomics. Particularly, two main topics were discussed in this article including Mental Workload and Situation Awareness. Each
topic described the several techniques and methods to assess these issues. It is expected that this article is useful for the

researchers in cognitive ergonomics research area.
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1. UM

nsuAERS 1138 ergonomics Apaning1nsiAnwIALIRUANLdITUS Ty Yo lazesAUEnoY
Sugluszuy Lﬁaﬁwmmﬁ wdnn1g 3Emsdneelunsaaninaulimunzay Yaensds wasifinuszdnsnm
AN3YN9Y YoULAYBIUAUNSEAERSaInsauUteanidy 3 Talwndnt Taun: 1) physical ergonomics
(NSEAERSNIBAMN) W NMsANEIIMeNSTauTlivangay nsAnwiAadsaninnisentes lsauag
mmﬁmlﬂasuaﬁwumz@ml,azﬂé’mLﬁamﬂmw"wm (Work-related Musculoskeletal disorder -
WMSDs) n155adadus19n18ifian 15880 wuy (anthropometry) n15@n8IMIIG1uTInac1ans
(biomechanics); 2) cognitive ergonomics (N1TEAIANTINAIN) LTU NI1TLITUATUAIIUAA (Mental
workload) n1sasgniinlugniunsal (situation awareness) n1sanaula (decision-making) Usg@nsaw
N195%191U (task performance) tag 3) organizational ergonomics (NSUFNERTOIANT) LUU Msdeans ns
2aNKUUITN19YI Finau FAun15eMans (Community ergonomics) 1NATSNUNILITIUNTIUTNIY
umulusinsUsemalfaudfyfunuiseneiiunisemansannim (cognitive ergonomics) 41N
dnsululszmalveaansmisiuideldduiiunsmarsundn fefuluunanuidazndnds e
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Avo

AuEARy Meg1uITekarn1sUTEEINMUNTEANaAIIRAIN (cognitive ergonomics) tiatlunidnuas
duasuliiinauaulalunuddeaunsemansannmlulssmalnaundu

[ [
= A v

2. Alenuvay Cognitive Ergonomics Wazd1ueiiNg1794

Cognitive Ergonomics tun1s@nsnieadu n1slduaznisesnuuunisyiauldmunzauiuia
AUANNTINNAIUANNARIATIERYRE TN IngofeAusn1enIuAINE1N1satun133Us (human
perception) N15UTEUaNANIIAIUAINAR (mental processing) LazA21UTT (memory) @aUudLaa
auvasnfe oadreunle wazaninuwindenlunisviieu (eednisuniau)? lederude cosnitive
ergonomics 1un1wnlngdn “nisemansguinnin” udsensduiludszmelnedlddesiinang
wwswaneuntn dmduludnsUssmelaldaiudfyvesaudfadu coenitive ergonomics 11ATY
Tnganizluienisenanssudaeies N1599nNkUURBInIUAN N1TATUANITINTNIDINIA NITVUET WAL
NNATUNNY

Fre819n157n 813987 1A825U coenitive ergonomics v Reinerman-Jones, Matthews, wa
Mercado® AnwAsafunisananisseinsededunsie (loss of viglance) N1529UFUAIUAA LAY
ANULATEA (mental workload and stress) luesaiuAulssnuiuafed gAdesganuitluudazauly
Tssufadesninauiissfunissaudiuanudn (mental workload) fwansnafy Tununsiaasuszuy
wiinnuilonafivzaamisseinse Tsdunsoanigauasninnuiissdiunissausuainuda (mental

a

workload) flgeninnudu §idedmunitseiunisszdasesdunsne (vigiance) anasdawalviszansam
mMavihnuanasdndie Snfegnanuitefiuiaulares Fernandes wag Braarud® AnwAeafulszansam
N15%197U (task performance) A132UAUAIIUAR (mental workload) wagn135usAeaniunisel
(situation awareness) Tuospuaulssnuinades Tunuideiuszdiusedu mental workload Taglduuy
Uszillu NASA-TLX nadauni1siuiAeaniun1sal (situation awareness) Ingl43s Situation Awareness
Control Room Inventory (SACRI) hagUsztiuusz@nsniwn19v191u 1neds Operator Performance
Assessment System (OPAS) Q’iﬂ”&iwmudw 5¥AU mental workload wag situation awareness @1sald
FuneUsyansnmnisinuremiinauld Snndaiegisnuidenisinunisiudlae Stapel, Mullakkal-
Babu lag Happee® Anw s¥AU mental workload Iurzgﬁﬁmmwuéﬂuﬁa (automated driving) g UAU
M59UAUNA (manual driving) wan1s@nwwudy ngusegwiaefivszaunsaflunisiulsnseuusnluda
flszfu mental workload 75 wingudegeiiladineiuszaunisailunisdulsassuudalud@dszdu
mental workload ﬁgﬂwhﬁUﬂﬁ‘ﬁU‘mLLUUUﬂa (manual driving)

Ananuiiduiiog1afiigsd@iunilavnnuiTen1amunseMmaEnsInan (cognitive ergonomics) Tu
! ] Y1 a - aa d' ! = o Y | = aa
aeUszina azulandnisldieiediswazisnisivannanglunsaznisfine Widereluagnainfeisnis
Uz un9aUNITEAENTINAIW N8Ry

3. M5USTEUNIAIUNISEAEASIRNIN (Cognitive ergonomics assessment)

finan1sauluunANtaznafisuazAIaslon1sUIEIIUNAIUAITIAIERSINAIN (cognitive
ergonomics) Tu 2 UssipuiidAydaraluil
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3.1 N15UsedUNI52IUA1UAIIUAN (Mental workload assessment)

Mental Workload n1sza1uduaiudnnieniszaudiudalefs Usunaaudiunisandnszid
fufvReuldiiedanisfualiudeanisaiu (task demand) luusagarutiug mental Workload
AMNEURUSAUANFDINITVNU (task demand) hazUszanEAIMN15Y19 U (task performance) $114348
Ui TRnuTlssiunssiunwAnTivIza (optimal mental workload) dswalsinng
FufiuszanSnmiine sefuniszaudiuanuAndildmunzay (suboptimal mental workload) denals
UsgAn3n1mn19v191uiugas (task performance degradation) wagnaliiinanuiinnainvouysd
(human error) WuluaAsemsdunistudaes Paxion, Galy uaz Berthelon’ s1e9iuindeuwindenlunis
Fuindudeu leun msduivuauiludesifmaddedmauinnuasmsasasmuiniy dsualifiudiiss fu
AsTudumNRaTiInAY (overload) wazliuszansaimnistudanas venanilseiumszausu
auAafisnauAuly (Underload) Adwaseuszansainnisviaudeusy wulumnuiseves De Winter®
$1891u31 Msdudsnoudiszuudnlusli (automated driving) vil#szfu metal workload wesgiuTanas
Jueganuarsidmaliminuznistulanas

PBnsuszdiuszau mental workload fia1eds Inewuseandu 3 nquwdn’ lown

3.1.1 msUssiiiulaglduuuyssiiiuniuidn (subjective techniques) Tuthaane Tk uawuuUssdiu
wnaegaRan el dUsediu mental workload wuuUssdiu mental workload wiseanidu 2 ndu
NaNAD WUUNINIIEIULALY (uni-dimensional scale) WazluUMaIBuINTIdIU (multi-dimensional scale)
wuuUszdiudilgsuruilenagnsunsuansléun NASA-Task Load Index (NASA-TLX) Rating Scale Mental
Effort (RSME) Modified Cooper-Harper (MCH) Wag Subjective Workload Assessment Technique
(SWAT)

- National Aeronautics and Space Administration’s Task Load Index (NASA-TLX) 3%5ﬁu1§’iﬁ
uisildsuanudenuazgnillduiniigaluussninisin mental workload WUU subjective
techniques Fsgnitauitiuafausnlag Hart & Staveland™ iigldvagousedu mental workload wosiinduy
99n1A wuuUssfiuiifusuumansunmsndau (multi-dimensional scale) Tnefunnsidudeos 6 du loun:
1) mental demand; 2) physical demand; 3) temporal demand; 4) performance demand' 5) effort
demand; 6) frustration demand ImaiwmaﬂﬂiumuimmumLLu‘LfLuLLma AU FeAzuuisuaIn 1 (low)
89 20 (high) Bnvedafidunouasnis weight tninveusazaInsa@utes gavneaInzLuuIzeanun iy
overall workload $g%#314 0 14 100

- Subjective Workload Assessment Technique (SWAT) Qﬂﬁﬁum%ﬂm Reid uaz Nygren'! iile
1499 mental workload vesindu wuuUssdiuihdunuunatsunsdy (multi-dimensional scale) lned
1RI1EUTRE 3 AU LAKA: time load; 2) mental effort load; wag 3) psychological stress load Tuusas
ipdvaiinzuuy 1-3 ndntunzuuy overall workload WYNANUIUTENIN 1-100

- Rating Scale Mental Effort (RSME) Qﬂﬁﬁlﬂﬂ%ﬁm%’jﬂmﬂiﬂﬂ Zijlstra'? wuudsediuidusuuias
duLien (uni-dimensional scale) Tngagdimanuiisstaifen taun “How much effort it took for you to
complete the task you have just finished (QmﬁaﬂwmEnmﬂﬂLLﬂWL‘WuLﬁaﬁﬁ]ﬂﬁmuﬁ@mﬁﬁﬁﬂﬁﬂL%ﬁ])” JGE
IﬁﬁgﬂﬂizLﬁuiﬁﬂzLLuu&gﬂLLﬁi 0 (absolutely no effort Taglaipsldanuneenu) fa 150 (extreme effort
dodldnumenguegnaiian)

- Modified Cooper-Harper (MCH) Qﬂﬁwmﬁﬁuima Wierwille uag Casali’® iislinnaeusesu
mental workload vewindy laefudnmsfiugiuhseduanuenuesudauduiuslaenseiusedu
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mental workload wuuUsziuiliduwuuinsa@uien (uni-dimensional scale) wuuwnuniisulyd nanis
Usziliuaziansoonuniussdu 1-10 (1 = excellent/ highly desirable, 10 = major deficiencies) Ul 1
wanafaguUUIEiY Modified Cooper-Harper (MCH) fitluussgndldluiuideves Donmez™

Display Qualities Rating Scale

Adequacy for Selected Interaction Display Characteristics Demands on the Operator Rating
Display is HET!T\?IE!E:;S;:J Operator not compensating for desired results
Acceptable "l Good with Megligible  [Wery minor issue s not hindering performance.
Deficiencies Questions of preference for individual operators.
Minor bt Tolerable [Automated assistance or display visualization

facilitates enhanced human decision making

@0 @O

Does the display Deficiencies Defidencies Occ lly require s additional editing or time.
facilitate efficient Warrant Moderately Objectionable [Displays do not identify alternate decisions
decision making? Impravement Deficiencies or courses of action.
‘Wery Objectionable
DaFsansias Displays do not predict decision consequences

Displays do not clearly or rapidly depict changes
in critical information that is reguired for analysis,
et cieacins Display overhead is excessive. Multi-layered search

NO i Eg:‘;ﬂ"_’[’;m Major Deficiencies  |is required for basic analysis. Display navigation
g e ) requires operator's complete attention.

|T'ﬁl3l‘€e\f9fﬂ&m Display does not support direct perceplion
Major Deficiencies interaction or direct manipulation. Operators
|rust derive critical information relationships.

Major Deficiencies

Is the depicted
display what is
needed to analyze the
situation?

® 00

Information visualization or automated alerts fail
to direct operator's attention in a timely manner,
Deficiencies cause degraded human and system
performance that threatens mission success.
Display s missing critical information, operator is
ajor Deficiencies unable to locate essential information. or retrieval
tirme makes information irrelevant. Mission fails.

hdajor Deficiencies

I= the displayed
information easity
acquired?

Operator Interaction

sUN 1 uansn1susendluwuuyseiiu Modified Cooper-Harper (MCH) lusuw3de'

M3¥n mental workload 19833 subjective measures JudEfide dzain a5 Uszndauazll
Foamsiededlefidudounn duilunisonmeduisenl935togunsvats uiegrslsimunsiauuy
subjective 91daANIANTRMERNUTTUABMEINTTIUEUlULE Q‘UizLﬁuawﬁaﬂaﬁlﬁmmﬂmﬁzﬁﬂ
ANUTveRgNUsEiU (recall bias) Aeaule

3.1.2 n15Uszifiudienisasiataniswisunlasvessnenielasldiadesflonidneaians
(physiological technique) Lﬁawwéﬁizé’u mental workload ﬁLU?ﬂULLanauLLamaaﬂ(ﬂ'aﬂﬁﬁ%m
MesusenIe dninemanslinensuiaunesosiondivermansiionsiainsedu mental workload
Tuthgtueteslenlifunissensuuarlssuauden loun

- Eye measurement (N157ANN@1871) 13U eye blink rate (§n51n15058WIUAN), eye blink
duration (F28%128101190158WIUAN), pupil diameter (mum%@g:ﬂmm) kag electrooculogram (EOG)
Fyeyraulivesnage)

- Measures of cardiac functions (n133nluszuuialanasnyuisuiion) Wy heart rate (HR)
(BR91N19AUVD9A1A), heart rate variability (HRV) (AMUAULUIVDIOATINTIAUYDIRILAR), inter-beat-
interval (BI) (Frananszsinansiduvesiilausasase) uag electrocardiogram (EKG) (Aaulviitiala)-
measures of brain functions N15IAlUTEUUALDY LU electroencephalogram (EEG) Aaulnawes

- Measures of muscle functions n15¥aluszuundnuiile wu electromyogram (EMG) (Aaulwdin
néwiile)
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ABuazdunaulunis¥n mental workload Tngldipdasiioneiuinemanifisisandeniiunn dedd
yineInswazsulszaniige deserdelideamalumsulanadisieg Snilenadiadesuniuiiviessy Tily
nsudana fadsissldfonaldnunuddlunaauunnih dulngesldlutemaasuasi assraes
an1unisad (simulator) 11N

3.1.3 113U HUNUILANTAINN199N97U (task performance measures) N13IAUTEANTNINUDIIY
Husnisnisfiuanseiuniszaumisiuainuin Tnsdfugiundnnisiiiiduyudisedy mental
workload fildwnnzaugeudimaliussaniainnisvinauanas lusuideniadiu mental workload
anunsawdInsUsziudszansnmnsviauesnidu 2 nguuansiedu'® 1 laun 1) nstaussansainns
N9Unan (primary task performance measures) kag 2) N13IAUTEANTAINN15V191UT0Y (secondary

task performance measures) N33 mental workload Iagnsusgifiuaindse@nsainnisiau lasu

[
adad Y 14

nspeNfuindanuseulm (sensitivity) snfigaidleifisuiuisu ureglsinuitiivesosfe o1aazly
UM (intrusiveness) NMsufUAnuvasgnuseiiiule
w3neflouseiiumedny mental workload fiainvaneds msandenldisleazdesiinnsananuans

Yadulaun'"®

~ Sensitivity anunsakisianisiUdsunlaivedsyiu mental workload 1934

- Diagnosticity @1115au8nLuatrns mental workload e A15TAUN9ITLYY uni-dimensional
subjective rating lia1unsauseliiuunas workload 16 @1u multi-dimensional subjective rating #9819
WUUUSELY NASA-TLX @1u1sauenuiasues mental workload ¢ 191 mental demand %38 physical
demand

~Intrusiveness wa3osileldnaasudeslisuniunisviien wu n1suszdiulagds secondary task
measures Lay physiological technique U’]ﬁ%@’mumuﬂﬁﬁ’mwmrﬁgﬂﬂimﬁu

- Implementation requirements mmLﬁulﬂlé’uaw%’wmmﬁﬁaq WUNITUTEHULUY
Physiological technique anadedldindaaiiofifisnaung LLaw’TmWQ’LﬁﬁmmmLawwéhuiumimaau oty
Tuunsidseensliimnsauiias 14334

- Operator acceptance nslianusaufevesgnusyiliu Wudnladeniafiddynndanidnig
Usziiuwuula nsidenldislamsnazlasuniseeusuandgnusediu

nsUszlinluudasisivendvanasnuansineiu deliudauugidiinluanuideaisussyndlivae 359iuiu
Tun1sUsein mental workload 41NNINNSEBNIYIS MBS UTLNEITHALINDNANITIVNLAIULLUS AL
Y LYone
3.2 Situation awareness measurement

Situation awareness (SA) Aemsfuiisaaunsalifiedndulalunsudniderudomde sunsie®
Tunuidenadiunissaianiinan (cognitive ergonomics) Insnydesdunnuielasianizaanis
9AEMINTINNTTU NMIATUALLATDSINT MIAIUANTEUUSALLSTR IAuANNTEUIUMIHARLUgRANMNTTY
fndes 1udu 38n15Uszdiu Situation Awareness fivannuatgunnin 30 35 1n3esileUsuifiu SA Tu
3TBNGU cognitive ergonomics #38 human factors wuseanilu 5 ngu® laun

3.2.1 Freeze probe recall techniques tfun1suseiiiu SA sauedgnussiiud fURau dunounis
Uszifiulne 5o seninaggnusiuUTROUANUNR WU YEfigAIuaNnIIINaRsIaTIIeINIAfigs
muAmieIsANiNsiu niheemuauaznganisvnutazgnviliiada v (randomly frozen)
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WAz YAUBIAINIUAIU SA Usmgmﬂwmﬂswmumau wamJiwLmumaqmauauamammmwumu
arufuazeudilavesignussiiu ndminduazuuu SA asgniunumduaiedunisusudu defivesisi
FoanunsaUszifiusedu SA dlasnsnru oo widedefeanasuniumvhanld Suuisidisdenld
Tumsistluiemeassvity s 37l¢sunuliounniiaalunduiide Situation Awareness Global
Assessment Technique (SAGAT)*!

3.2.2 Realtime probe techniques \udsiwaunduande devosds freeze probe [GEERRRHEERT
auludagfgnussidunouviessniteujiaau Tasstaglifiniamganisiiau (no freeze) Lilonvos
fmpukazinatlunsneudamaggnildiiuiusedu SA Bnsusaduildsuanuienlunduie
Situation Present Assessment Method (SPAM) gnitaiunlag Durso® ilouszifiu SA Tu §AIUALas1as
150U (air traffic controller) §nwaizA1nily SPAM 19U szwinaedesdud1 A 3o B diluugeiigalaeg
mauvzgnauludangdndt anugnsisauaziianlunmIneuAnuazgninanAINTEIU SA

3.2.3 Post-trial subjective rating techniques Lﬂuaﬁmsmmmsaﬂ (Subjec‘uve assessments) lngay
TiffonUssidiunauuuua SA fleeniuuiniduuuuisnisaing mwauaiaaumsmmu fofvasiBiae te
590157 uazldsuniunsvihen udevazideidemileu post subjective techniques du Aoggnusziliulyl
a13091d (recall bias) uuvUszifiudildsuainudeuuiniianlunisin sA lae3sdldun situation
Awareness Rating Technique (SART) %agﬂﬁwmﬁ'ﬁyﬂm Taylor® Tneilfranudessianun 10 4o urazded
ATUUULIARILG 17 (1 = ¢, 7 = 39

3.2.4 Observer rating techniques 33iLduisfignlduiniianlunista SA luniaauiu 38nsAoliy

1 a wva

Usziliuliazuuu SA unggnuseiliusenitalfuaau lnefiansuidmginssuvesdgnuseiliuuay
UszanSnnunenu a&J'N”Liﬁ@']ﬁ%ﬂfﬁgﬂégqﬁﬂmﬂuﬁ'aqmmgﬂﬁmmL%ﬁa (validity) wuUsz@ndnmnIs
eudinmatunisil SA inesmield wuuuszdiu Situation Awareness Behavioural Rating Scale
(SABARS) uiheghailsifldlunisuszifiulaeisi®

3.2.5 Process indices Aansldiniasiiomeinuineimansianginssunisuansesnvessianeggn
Usgifiu 1w nasldinTesdloTangAnssuniaansnn (eye tracken® lun1siangAnssunisnsenium
sgpzialuniansswium gaflaeminia feanusovenldidgnussdiusienndils (attention) ogflunis
vaunselyl Fadunsusuends SA udethslsfinuiaiatmanuiennuindete (validity) shewuiy

diuleinAslun1susedy situation awareness fvannnaneds uiagitensdidenuazdados fuansins
fu msadenldisladutuegfusuuuunsideuasninensiifiey Snisluemidsaisszandlivaels
SafulunsUsediy SA Wiennugndes wiud wazindeie Limsliislaituiledradalunsussiiy

4. a3y

n1sufuanuludagtuuareuraniinisimuinaluladundiglunisieunsanguiiauuindu

[

AufTRnuslidnludeddusimelunmsviauluwimesilimanzaudndely Lwiﬂwﬂ%’mﬂiuiagaﬁﬂmi
Juiiihoudniudeddnszuiunisfininge vilileUszananadeaya (information processing) A7

e e

e

v Y

Fudounniu Ussiudadodosiunsemanimdalasuandameiunisemaninieain (physical
ergonomics) Wunser1ansdannin (cognitive ergonomics) mﬂsuummluﬂumﬁwwmmqmumﬂiuha
Foruauddeneiu cognitive ersonomics SeimudfmiinunnTusgreseiios Afuniadueenedein
memmuL'tJuLmeﬂ‘wuﬂmiamamLLauuﬂ{]mswwﬂuUiumvﬂ‘mamummmmmﬂuﬂiuLmumm%
M9 cognitive ergonomics wazkannanisesuiliinntuseld
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